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Fall-plow or Spring-plow 
r,n Illinois? 
an 
R. S. SMITH,JUL 11 in Soil Physics and Soi' Survey 
. , t lLLII'Vl\) . .THE PROBLEM wl1'etH~ 0 f I-plow or to sprIng-plow IS an 
especially difficult one in many parts of northeastern Illinois. 
Fall plowing of slopes causes faster erosion than spring plow­
ing. Yet if many of the soils in this region are not plowed in the 
fall, spring work is often delayed too long, the soil" being too 
wet for proper tillage. The future of many farms in this region 
depends on finding the correct answer to the above question. 
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T H E  A N S W E R  t o  t h e  q u e s t i o n  w h e t h e r  t o  f a l l - p l o w  o r  s p r i n g ­
p l o w  i n  n o r t h e a s t e r n  I l l i n o i s  d e p e n d s  l a r g e l y  o n  t h e  s e r i o u s n e s s  
o f  t h e  e r o s i o n  p r o b l e m .  I t  i s  t h e r e f o r e  t h e  p u r p o s e  o f  t h i s '  c i r ­
c u l a r  t o  p o i n t  o u t  w h i c h  s o i l s  i n  t h e  a r e a  a r e  b a d l y  i n j u r e d  o r  
e v e n  p e r m a n e n t l y  d e s t r o y e d  b y  e r o s i o n  w h e n  t h e y  a r e  p l o w e d  
i n  t h e  f a l l ,  a n d  w h i c h  s o i l s  s h o u l d  b e  p l o w e d  i n  t h e  f a l l  r a t h e r  
t h a n  i n  t h e  s p r i n g .  
W h a t  T h e s e  S o i l s  A r e  F o r m e d  F r o m  
M o s t  o f  t h e  s l o p i n g  s o i l s  i n  n o r t h e a s t e r n  I l l i n o i s ,  a s  w e l l  a s  s o m e  
o f  t h e  n e a r l y  l e v e l - l y i n g  s o i l s ,  a r e  f o r m e d  f r o m  a  t h i n  b l a n k e t  o f  
l o e s s  r e s t i n g  o n  g l a c i a l  t i l l s  o f  v a r i o u s  k i n d s .  '  T h e  t i l l s  v a r y  f r o m  
v e r y  l i g h t ,  s a n d y ,  g r a v e l l y ,  a n d  s t o n y  m a t e r i a l s  t o  m a t e r i a l s  t h a t  
a r e  e x t r e m e l y  f i n e - t e x t u r e d  o r  " h e a v y . "  S o m e  o f  t h e s e  t i l l s  w i l l  
n o t  f o r m  g o o d  s o i l ,  w h e r e a s  t h e  l o e s s ,  w h i c h  l i e s  o n  t o p ,  i s  o u r  b e s t  
p a r e n t  m a t e r i a l .  I t  i s  i m p o r t a n t ,  t h e r e f o r e ,  t o  k e e p  t h e  o v e r l y i n g  
l o e s s  i n  p l a c e .  
T h e  f o l l o w i n g  d i s c u s s i o n  c o n c e r n s  s o i l s  u n d e r l a i n  b y  h e a v y  
g l a c i a l  t i l l s ,  t h r u  w h i c h  w a t e r  d r a i n s  o n l y  v e r y  s l o w l y .  T h r e e  
g r o u p s  o f  s o i l s  a r e  i n v o l v e d ,  k n o w n  a s  t h e  C l a r e n c e - R o w e ,  t h e  
S w y g e r t - B r y c e ,  a n d  t h e  E l l i o t t - A s h k u m  g r o u p s .  
S o i l s  w i t h  s a n d y ,  g r a v e l l y ,  s t o n y  t i l l s ,  w h i c h  l e t  t h e  w a t e r  d r a i n  
t h r u  t o o  r a p i d l y ,  a r e  n o t  e x t e n s i v e  e n o u g h  i n  t h i s  a r e a  t o  b e  
c o n s i d e r e d  h e r e .  
F a l l  P l o w i n g  a n d  E r o s i o n  
T h e  a d v i s a b i l i t y  o f  f a l l  p l o w i n g  s h o u l d  b e  d e t e r m i n e d  a f t e r  t a k i n g  
i n t o  a c c o u n t  i t s  p r o b a b l e  e f f e c t  o n  t h e  l o s s  o f  t h e  t o p s o i l  b y  e r o s i o n .  
T h e  t o p s o i l  w a s  f o r m e d  f r o m  l o e s s ,  a  g o o d  s o i l - f o r m i n g  m a t e r i a l .  
W h e n  t h i s  t o p s o i l  h a s  b e e n  l o s t  b y  e r o s i o n ,  t h e  a g r i c u l t u r a l  v a l u e  o f  
t h e  a r e a  i s  g r e a t l y  r e d u c e d  a n d  i n  s o m e  p l a c e s  e n t i r e l y  d e s t r o y e d .  
T h e  s e r i o u s n e s s  o f  t h e  e r o s i o n  p r o b l e m  i n  t h i s  p a r t  o f  t h e  s t a t e  h a s  
n o t  b e e n  f u l l y  a p p r e c i a t e d  e v e n  b y  m a n y  o f  t h o s e  d i r e c t l y  c o n c e r n e d  
w i t h  t h e  c o n t i n u e d  p r o s p e r i t y  o f  t h e  r e g i o n .  
I n  a  h u m i d  c l i m a t e ,  s u c h  a s  w e  h a v e  i n  I l l i n o i s ,  t h e r e  i s  e x c e s s  
w a t e r  t o  b e  c a r r i e d  o f f .  T h i s  w a t e r  e s c a p e s  e i t h e r  b y  s u r f a c e  r u n o f f  
o r  b y  p a s s i n g  d o w n  t h r u  t h e  s o i l .  B o t h  w a y s  o f  e s c a p e  c a u s e  d a m a g e ,  
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but much less harm is done when the water passes down thru the 
soil than when it runs off the slope with enough velocity to cause 
appreciable erosion. 
In those areas of this northeastern Illinois region which are 
underlain by slowly permeable tills, a large part of the rainfall runs 
off the surface. For this reason the sloping soils of the region erode 
very readily. And erosion in this region is especially harmful be­
cause the overlying blanket of good soil-forming material is thin 
and its loss is a serious matter. 
No matter when they are plowed, these sloping soils should, 
of course, be farmed on the contour in order to slow down the flow 
of run-off water; grass waterways should be built to carry the 
water in protected channels to the main drainage lines; and Qther 
erosion-control measures should be adopted. 
Clarence-Rowe Group of Soils 
The soils illustrated in Fig. 1 are known as the Clarence-Rowe 
group. They are so slowly pervious to water that tile will not draw. 
If tile are used, some provision must be made for getting the water 
into the tile lines. . 
Clarence soils occupy slopes. Since water cannot pass down 
thru this soil, a large part of the rainfall must run off, causing the 
soil to erode. The erosion problem on Clarence soils can be solved 
by protecting the slopes with a vegetative cover, by reducing the 
speed of the runoff water, and by preventing this excess water from 
accumulating in unprotected channels. 
Fall plowing does none of these things. It leaves the surface 
unprotected and in condition to quickly crust over, thus reducing 
still further the power of the soil to absorb water. But if they are 
not fall-plowed, these slopes often stay wet late into the spring, thus 
delaying planting too long. The decision that has to be made by 
each farmer is whether to fall-plow Clarence soils and face the ulti­
mate destruction of the land, or whether to take the chance of 
spring plowing being too long delayed. 
There is, however, another possible alternative on many farms: 
that is to change from cultivated crops to pasture and meadow on 
these erosive Clarence soils. Erosion can be reduced to a minimum 
in this way and the land preserved for many years. If areas of 
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C L A R E N C E  S I L T  L O A M  T O  S I L T Y  C L " y  L O A M  R O W E  C L A Y  L O A M  T O  C l A Y  
S l o p e :  1  t o  3  p e r c e n t  N e a r l y  l e v e l  o r  d e p r e s s i o n a l  
G r a y i s h - b r o w n  h e a v y  s i l t  
G r a y i s h - b l a c k  c l a y  l o a m  t o  
l o a m  t o  s i l t y  c l a y  l o a m .  
c l a y .  U s u a l l y  n o t  a c i d  o r  
U s u a l l y  m e d i u m  a c i d .  F a i r l y  
o n l y  s l i g h t l y  a c i d .  F a i r l y  
w o r k a b l e .  
w o r k a b l e .  
D a r k · g r a y  a n d  b r o w n i s h ­
g r a y
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D a r k  g r a y i s h - b r o w n  o r  
g r a y  c l a y  o r  c l a y  l o a m .  P l a s ­
c l a y .  P l a s t i c .  D i f f i c u l t  1 0  
t i c .  D i f f i c u l t  t o  w o r k .  
w o r k  .  
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R u s t y - b r o w n  o r  c h o c o l a t e ­ 

b r o w n  c l a y .  V e r y  h e a v y  a n d  

p l a s t i c .  V e r y  d i f f i c u l t  t o  
. · · : j · I · : : : : : : : : : : : : : : : : · · :  
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D a r k - g r a y  c l a y .  V e r y  p l a s t i c .  
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G r a y ,  c a l c a r e o u s ,  h e a v y ,  a n d  
c o m p a c t .  A l m o s t  i m p e r v i o u s .  
V e r y  d i f f i c u l t  t o  w o r k .  V e r y  
u n p r o d u c t i v e .  
G r a y  a n d  c a l c a r e o u s .  H e a v y ,  
p l a s t i c ,  a n d  a l m o s t  i m p e r ­
v i o u s .  
T i l e  d o  n o t  d r a w .  
T i l e  d o  n o t  d r a w .  
A r e a s  o f  C l a r e n c e  s i l t  l o a m  t o  s i l t y  c l a y  l o a m  ( l e f t )  a r e  s l o p i n g .  P l o w  i n  t h e  
s p r i n g  o r ,  b e t t e r ,  k e e p  i n  p a s t u r e  a n d  m e a d o w .  
R o w e  c l a y  l o a m  t o  c l a y  ( r i g h t )  i s  f o u n d  o n  n e a r l y  l e v e l  a r e a s .  P l o w  i n  
t h e  f a l l .  ( F i g .  1 )  
C l a r e n c e  a r e  u s e d  f o r  p a s t u r e ,  t h e  s t o c k  s h o u l d  b e  k e p t  o f f  w h i l e  t h e  
s o i l  i s  w e t ;  o t h e r w i s e  i t  w i l l  b e  i n j u r e d  a n d  t h e  r e t u r n s  f r o m  p a s t u r e  
r e d u c e d .  
T h e  l e v e l - l y i n g  s o i l  a s s o c i a t e d  w i t h  C l a r e n c e  s o i l s ,  k n o w n  a s  
R o w e  c l a y  l o a m  t o  c l a y ,  s h o u l d  b e  f a l l - p l o w e d .  I t  i s  n o t  s u b j e c t  t o  
e r o s i o n .  I t  i s  s o  s l o w l y  p e r m e a b l e  t o  w a t e r  a n d  i s  s o  n e a r l y  l e v e l  t h a t  
e x c e s s  w a t e r  e s c a p e s  s l o w l y .  W i t h  f a l l  p l o w i n g  4 n d  o p e n - d i t c h  
d r a i n a g e ,  t h e r e  i s  l i t t l e  d a n g e r  o f  p l a n t i n g  b e i n g  d e l a y e d  t o o  l o n g  i n  
t h e  s p r i n g  f o r  a  g o o d  c r o p .  I f  p l o w i n g  i s  p o s t p o n e d  u n t i l  s p r i n g ,  t h e  
c h a n c e s  a r e  v e r y  h i g h  t h a t  p l a n t i n g  w i l l  b e  d e l a y e d  t o o  l o n g .  
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Swygert-Bryce Group of Soils 
The second group of soils, the Swygert-Bryce group, is illustrated 
in Fig. 2. The soils of this group are also only slowly pervious to 
water but they are somewhat more pervious than are the Clarence­
Rowe soils. Observation indicates that the Swygert-Bryce soils will 
not tile satisfactorily. They present the same management problems 
as the Clarence-Rowe soils, tho the problems are less acute. 
If erosion is permitted to remove a few inches of the topsoil 
from Swygert, serious and permanent damage results. If the sub-
SWYGERT SILT LOAM TO SILTY CLAY LOAM 
Slope: 1 to 3 percent 
Brown heavy silt loam. 
Usually medium acid. Fairly 
easy to work. 
'::':\::::::::::::::::::::iI;i:i:if :r~ubsurface :::. Grayish-brown silty clay 
soil loam. Hard to work. 










............... Mixed yellowish- and brown­

.. , .... 
ish-gray clay. Plastic and 
very hard to work.\\\\\\\S:"\b\'O\'.'~\\\\\\ 
Gray with light-brownish 
cast. Very slowly pervious. 
Tile draw very slowly or not 
at all. 
BRYCE CLAY LOAM TO CLAY 
Nearly level 
Black clay loam or clay. 
Usually' not aci d or on Iy 
slightly acid. Heavy and 
somewhat hard to work. 
Grayish-black clay. Compact 
and plastic. Hard to work• 
Dark-gray clay. Very com­
pact and plastic. Very 
slowly pervious. Very diffi­
cult to work. 
Gray with slightly yellowish 
cast. Calcareous. Very slowly 
pervious. 
Tile draw very slowly or not 
at all. 
Swygert silt loam to silty clay loam (left) occurs on slopes. Do not fall­
plow where the slope is more. than 2 percent (2 feet drop in 100 feet). 
Bryce clay loam to clay (right) occurs on nearly level areas. Always 
plow in the fall. (Fig. 2) 
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s o i l  i s  e x p o s e d ,  i t  i s  a  q u e s t i o n  w h e t h e r  t h e  e r o d e d  a r e a s  c a n  b e  
r e s t o r e d  t o  e v e n  m o d e r a t e  p r o d u c t i v i t y .  
W h e r e  t h e  s l o p e  e x c e e d s  2  p e r c e n t ,  S w y g e r t  s h o u l d  n o t  b e  f a l l ­
p l o w e d ,  f o r  t h e  s a m e  r e a s o n s  g i v e n  f o r  n o t  f a l l - p l o w i n g  C l a r e n c e .  
B r y c e ,  o n  t h e  o t h e r  h a n d ,  s h o u l d  b e  f a l l - p l o w e d .  I f  w e l l  f a r m e d ,  
w i t h  a  g o o d  r o t a t i o n ,  i t  i s  a  s a t i s f a c t o r i l y  p r o d u c t i v e  s o i l .  
E l l i o t t - A s h k u m  G r o u p  o f  S o i l s  
T h e  E l l i o t t - A s h k u m  s o i l s  a r e  i l l u s t r a t e d  i n  F i g .  3 .  T h e s e  a r e  t h e  b e s t  
s o i l s  o f  t h e  t h r e e  g r o u p s .  L i k e  t h e  s o i l s  o f  t h e  o t h e r  t w o  g r o u p s ,  
t h e y  a r e  f o r m e d  f r o m  a  b l a n k e t  o f  l o e s s  r e s t i n g  o n  c a l c a r e o u s  
( l i m e y )  g l a c i a l  t i l l .  T h e  t i l l  i s  n o t  r e a d i l y  p e r m e a b l e  t o  w a t e r ,  b u t  
i t  i s  n o t  a s  t i g h t  a s  t h e  t i l l s  u n d e r l y i n g  t h e  C l a r e n c e - R o w e  a n d  
S w y g e r t - B r y c e  s o i l s .  I f  e r o s i o n  i s  a l l o w e d  t o  e x p o s e  t h e  s u b s o i l ,  
i r r e p a r a b l e  d a m a g e  h a s  b e e n  d o n e ,  t h o  a  r e a s o n a b l y  f a i r  s t a n d  o f  
g r a s s  c a n  b e  o b t a i n e d  o n  s u c h  a r e a s .  
E l l i o t t  s h o u l d  n o t  b e  f a l l - p l o w e d  i f  t h e  s l o p e  e x c e e d s  2  o r  2 Y z  
p e r c e n t ,  w h i l e  A s h k u m  s h o u l d  a l w a y s  b e  f a l l - p l o w e d .  
O b s e r v a t i o n s  a r e  s o m e w h a t  c o n f l i c t i n g  a s  t o  w h e t h e r  t i l e  d r a w  
s a t i s f a c t o r i l y  i n  E l l i o t t  a n d  A s h k u m .  I t  i s  l i k e l y  t h a t  t h e  a r e a s  
m a p p e d  a s  E l l i o t t  w h i c h  h a v e  g i v e n  t r o u b l e  w i t h  t i l e  d r a i n a g e  a r e  
n e a r l y  h e a v y  e n o u g h  t o  b e  c l a s s i f i e d  a s  S w y g e r t .  A  t r u e  E l l i o t t  s o i l  
w i l l  t i l e  s a t i s f a c t o r i l y  i f  t h e  s t r i n g s  o f  t i l e  a r e  p l a c e d  c l o s e r  t o g e t h e r  
t h a n  i s  n e c e s s a r y  i n  a  m o r e  p e r m e a b l e  s o i l  a n d  i f  t h e y  a r e  l a i d  a s  
s h a l l o w  a s  i t  i s  s a f e  t o  l a y  t h e m .  
H o w  t o  I d e n t i f y  T h e s e  S o i l s  
T h e  i n t e l l i g e n t  m a n a g e m e n t  o f  t h e  s o i l s  i n  n o r t h e a s t e r n  I l l i n o i s  
w i t h  r e f e r e n c e  t o  t i m e  o f  p l o w i n g  d e p e n d s  l a r g e l y  o n  i d e n t i f y i n g  
t h e  C l a r e n c e - R o w e ,  S w y g e r t - B r y c e ,  a n d  E l l i o t t - A s h k u m  s o i l  
g r o u p s .  S i n c e  t h e s e  a r e  d i f f i c u l t  t o  r e c o g n i z e  b y  i n s p e c t i o n ,  m o s t  
f a r m e r s  w i l l  w a n t  h e i p  o n  t h i s  p o i n t .  
S o i l  m a p s  f o r  a l l  1 8  c o u n t i e s  i n  t h i s  a r e a  h a v e  b e e n  p u b l i s h e d  
b y  t h e  I L L I N O I S  A G R I C U L T U R A L  E X P E R I M E N T  S T A T I O N ,  U r b a n a ,  
a n d  c a n  b e  o b t a i n e d  o n  r e q u e s t .  O n l y  t h o s e  f o r  F o r d ,  I r o q u o i s ,  
L i v i n g s t o n ,  a n d  K e n d a l l  c o u n t i e s ,  h o w e v e r ,  l o c a t e  t h e s e  t h r e e  
g r o u p s  o f  s o i l s  a n d  i d e n t i f y  t h e m  b y  n a m e .  F a r m e r s  a n d  l a n d o w n ­
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elLIOTT SILT LOAM ASHKUM CLAY LOAM TO SILTY CLAY LOAM 
Slope : 1.5 to 3.5 percent Nearly level 
Dark-brown silt loam . Usual­
ly medium acid . Workability 
fair to good. 
Dark grayish - yellow heavy 
silt loam or silty clay loom . 
Fairly workable. 
Pole brownish- or yellowish ­
gray clay loam. Compact, 
plastic, and unproducliV'e. 
Brownish- and yellowish­
gray_ Calcareous. Medium 
heavy, slowly pervious. 
Tile draw slowly. 
Surface 
soil 
Dark - brown 10 black lilly 
clay lo.am to clay loam. 
Usually not acid or only 
slightly acid . Moderately 
easy to work . 
Grayish-black cloy loam. 
Moderately difficult to work_ 
Dark brownish-gray · clay to 
clay loam. Compact, plastic, 
and difficult to work. 
Pale yellowish -groy. 
Tile draw slowly. 
Elliott silt loam (left) occurs on slopes. Do not fall-plow where the slopes 
are more than 2 to 21/4 percent. 
Ashkum clay loam to silty clay loam (right) is found on nearly level 
areas. Always plow in the fall. (Fig. 3) 
ers in the other 14 counties can find out whether their soils are in 
any of the problem groups by consulting the farm adviser or by 
writing to the Experiment Station. Anyone desiring this informa­
tion should be sure to give the exact legal location of the tract in 
question. 
Besides the soils underlain with unfavorable glacial tills, there 
are others in this area that have till of medium texture and pre­
sent no special plowing or drainage problem. These more favor­
able soils are scattered thru the 18 counties. Two areas of con­
siderable size are located in southwestern Kendall county and 
east-central Iroquois county in the region of Sheldon. 
[ 7 ] 
P r o d u c i n g  P o w e r  o f  T h r e e  S o i l  G r o u p s  
T h e  p r e s e n t  p r o d u c i n g  c a p a c i t y  o f  t h e  C l a r e n c e - R o w e ,  S w y g e r t ­
B r y c e ,  a n d  E l l i o t t - A s h k u m  s o i l s  i s  s h o w n  i n  t h e  f o l l o w i n g  t a b l e .  
T h e s e  y i e l d s  w e r e  o b t a i n e d  f r o m  f a r m s  w h e r e  r e c o r d s  o f  s o i l  
t r e a t m e n t ,  m a n a g e m e n t ,  a n d  y i e l d s  h a v e  b e e n  k e p t ,  m o s t  o f  t h e m  
i n  c o o p e r a t i o n  w i t h  t h e  D e p a r t m e n t  o f  A g r i c u l t u r a l  E c o n o m i c s  o f  
t h e  U n i v e r s i t y  o f  I l l i n o i s  a n d  t h e  f a r m  b u r .e a u .  
Y i e l d s  o f  H y b r i d  C o r n ,  O a t s ,  a n d  S o y b e a n s  
U n d e r  G o o d  a n d  F a i r  M a n a g e m e n e  
( B u s h e l s  p e r  a c r e )  
S o i l  g r o u p  
H y b r i d  c o r n  
1 9 3 7 - 1 9 4 4  
G o o d  
F a i r  
O a t s  
1 9 2 5 - 1 9 4 4  
G o o d  
F a i r  
S o y b e a n s  
1 9 2 5 - 1 9 4 4  
G o o d  
F a i r  
m g t .  m g t .  m g t .  
m g t .  
m g t .  m g t .  
C l a r e n c e - R o w e . . . . . . . . . . . . . . .  
S w y g e r t - B r y c e .  . .  . . . .  .  . . . . . . .  
E l l i o t t - A s h k u m  . . . . . . . . . . . . . .  
5 1  
6 0  
6 4  
4 0  
4 7  
5 9  
3 6  
3 9  
4 2  
2 7  
3 2  
3 8  
2 0  
2 1  
2 3  
1 6  
1 9  
2 1  
a  G o o d  m a n a g e m e n t  m e a n s  t h a t  a  r o t a t i o n  i s  .  f o l l o w e d  t h a t  r e q u i r e s  a t  
l e a s t  ¥ . ;  o f  t h e  c u l t i v a t e d  l a n d  t o  b e  i n  l e g u m e  h a y  o r  p a s t u r e  o r  1 h  i n  a  
c a t c h  c r o p  p l o w e d  u n d e r ;  a n d  t h a t  l i m e s t o n e ,  p h o s p h a t e ,  a n d  p o t a s h  a r e  
a p p l i e d  i n  a m o u n t s  w h i c h  test~ i n d i c a t e  a r e  n e e d e d .  
F a i r  m a n a g e m e n t  m e a n s  t h a t  a  r o t a t i o n  i s  u s e d  t h a t  r e q u i r e s  l A o  t o  ¥ . ;  o f  
t h e  c u l t i v a t e d  l a n d  t o  b e  i n  l e g u m e  h a y  o r  p a s t u r e ,  1 5  t o  1 h  i n  a  l e g u m e  c a t c h  
c r o p  p l o w e d  u n d e r  a s  g r e e n  m a n u r e ;  a n d  t h a t  l i m e s t o n e  , i s  a p p l i e d  i n  s u c h  
a m o u n t s  a s  t h e  a c i d i t y  t e s t  i n d i c a t e s  a r e  n e e d e d .  
A l l  T h e s e  S o i l s  A r e  W o r t h  S a v i n g  
T h r e e  t h i n g s  a r e  , s h o w n  b y  t h e s e  y i e l d s :  
1 .  T h e  t h r e e  s o i l  g r o u p s  d i f f e r  m a r k e d l y  i n  y i e l d i n g  c a p a c i t y .  
2 .  T h e y  a r e  a l l  w o r t h  s a v i n g .  
3 .  G o o d  m a n a g e m e n t  i s  i m p o r t a n t ,  e s p e c i a l l y  w i t h  t h e  t w o  
p o o r e r  g r o u p s  o f  s o i l s  - C l a r e n c e - R o w e  a n d  S w y g e r t - B r y c e .  
U r b a n a ,  I l l i n o i s  J u n e ,  1 9 4 6  

C o o p e r a t i v e  E x t e n s i o n  W o r k  i n  A g r i c u l t u r e  a n d  H o m e  E c o n o m i c s :  U n i v e r s i t y  o f  I l l i n o i s ,  

C o l l e g e  o f  A g r i c u l t u r e ,  a n d  t h e  U n i t e d  S t a t e s  D e p a r t m e n t  o f  A g r i c u l t u r e  c o o p e r a t i n g .  

H .  P .  R U S K ,  D i r e c t o r .  A c t s  a p p r o v e d  b y  C o n g r e s s  M a y  8  a n d  J u n e  3 0 ,  1 9 1 4 .  

1 0 M - 6 - 4 6 - 3 2 S 9 0  
